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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a slant type short period 
grating capable of obtaining a loss peak in a narrow band of the 
wavelength spectrum of transmitted light. 
SOLUTION: A core 1 consists of quartz glass to which 
photosensitive dopant for changing the refractive index of the 
quartz glass by the irradiation of light is added. In the case of 
forming the slant type short period grating forming a grating part 4 
by irradiating an optical fiber to be a photosensitive layer consisting 

of quartz glass to which the photosensitive dopant is added with fet- . r - , ) 

light from a layer of a clad 2, i.e., at least a layer adjacent to the ^y\ ^\ k \^\^K^ 

core 1 and changing the grating part 4 at a prescribed slant angle in ^ -^^\^\^\ ' *' 3 ^ 

a prescribed grating period, the outer diameter of the core 1 is set »A 'A U V\ \\ \ { / 

up to >5 |im and the relative photosensitive ratio of the core 1 to f£fc ? K _ — £ t 2 

the photosensitive layer of the clad 2 is designed so as to satisfy a £ 
prescribed expression. 
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Pit (WIE^9 jx K*o*fc*«$ttO»u^3tiB 
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[|g*35 2 1 ] fg*«2 0lcE««>3t«»««*^»- 
/KCtJV^T, ll»E**««**^^* A *» | 3t7 7'f ^ 



5 

[0 0 0 1] 
[ 0 0 0 2 ] 

i^Ktt, ^rMI^^V T^-f >^ (LPG) i*£j^)J8^ 
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% tLt, :(D^i/-f^^'*fiA<!:37lwW 
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v^tcjai^T, luiE^^-x^ >^mm^ * — ? h tf 

0 nm/c m£lTr*>5:t*:ff»it5^7 > hS!*S 

1/ ?\Zl6\,^X , iSS 1 5 5 0 n m, ^of^ 6 0 mm<7} 10 
1 d B/mHTtfco : ^ t^^7> hi 
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0 . 1 d B/m«TT'fc5 w i &«B(t 7 ^ h 

i^T, »jE3t«a*^a3J s 6 0 a/ mOTtfcS: t£ 

A7yhIM^^-7^m5 fl Sff2 0<D3eW 
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[0 0 13] 

i%w<Dmm<nxm] 1. mi(omm^mw 
igj t, riM \?s<> K^ffl*t°-^^*ij . 
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[0015] Bill, 3 7(^Ma, ]Ea{kJB«»V, 
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[0 0 16] ^77^(CjoU>T, ?fe7 7-r^M^ 

act, !B-2aDOBw*tt*u<»t*ixT^a 0 

*5, ai»Ct*2«D<oa«f*rt^"fU'b-aLT^ 
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•7 KSrfB^-roftfeco^ : rco^Jlc^^Tli^T t , IS 2 
6D) fc:fctt5jfc!8£tt<& K-^°> h60fe;jDfflcO-|i|^r' 
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fc K-'O *B»3tiSS*Srliai-r5 0 Ell 

k-/<> hMKlOSJV Jg2/fD(a2ft®7ttt<D 

K— Hi^JD£*iTv>#v\ 

[0 0 17] 8g*offltc*i^Ttt, ^o^-Tt^Sti 

Icfci^Tf*, 7 ? KOJB 1® Ctc^tiSStt^ K- 10 

#S*5ff«ttt5 K-/^h-CJ>S. ^?^KO* 
[0018] :offli:teif^»WLfc37^i 

(2, 7, 8, 1 0 m m0 3l"Cfc5. jEJRffcJBKftVtt 
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A 2 ° 

^ ... 4 n 2 corc - n 2 clad 30 
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= 7 (lfi:/im) , n ciJi; 7 > K^JBSf 

n cor Ji3 7(Oltff^ A(ln7-^77 KOitJE 
*f**-C*>5. E«ftJBtt»Vlil. 7-2. 3<7>$5[g 

0. 4<0|EH^aEftS*-C^5. *jH6*lB«lc: 
Jo^T, ^7>FlSPG«(«Slii 5 0 0-i6 
0 0 n mt'fcOo 40 
[0 0 2 1 ] r IT, S1\ 370m jEJftffcJBiS 

- Kco. 5^- K (mil L P 0 l -=&— K) ^<7)S^f: 

j:*a*a s a/Mi (a*tto-o. oidBi© t4 

fc5#|g«W«-tti. 5~S/g. »4 L< 1 . 5~6 
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— K5¥^OJS^i: % sSffi*— KO L P 1 X*- KW^tf) 

L P 0 X*- KB 4: L P 1 X*- KWtt* -Y w<> K*3 
K5rMt5^7 * K*- KUfCfcS. 
r^3l»JBifr*£tt£«tt4\ ttf£»ftl5 5 
Onm, -^^^-r^y^T^^^HSPG 
frfls»Lfcfc*^«*«* (*£&*- Ktf*?* K*- 

Kitt^rs**) *- K«-s«tt«:ffl 

[ 0 0 2 2 ] H 2 (iffSei^'l^^ Lf:^'7 7 tfe 
£ 0 tliLPOX^-K (LP 0 1, LP 0 2-0 1 3f 

i*^7 , o * h Lfcfc^)-e*>5. OfiLP 1 X*- K 
(LP1L L P 1 2, • •) (Xttfift) ^ >£&* — 

wcmtio l p i i *- Ktf>»-e>tt*j&»e>, a****^ 

l-^5Sf^C0L P 1 X*— K^gMSST^It'fo 
Oo HI 3 (a) ~H5 (b) ^7WMa, jE&ft 

[0 0 2 3] i3 (a) , 13 ( b ) tt, ^rix-rtL, 
T<7)*M2 7 n mCOt^(D=iT(D^M^t^^^t^ -Y >"< 

K/> -Y Ka 5fcit <h CO KJ# ^Lt^7 7T'fo 

[0024] 14 (a) % 14 (b) tt, ^7^g8 
Iim0i-^P]SC0^7 7T'$)S 0 B5 (a) % B5 
(b) (i, ^TC^^-g 10m m<7)i^OfH!^^77t 

>-yw<^ Ka^Ji^-Y K^asaa 

^^t 0 -^ hy^C i^-Y hv^Kmii, f--Y K^< 

i^Coc tit, *4>'<>h'ft»il*x J 7>haBt& 

-Y K*«*5*# < ft So 

[0 0 2 5 ] ^YWOK»*lt =T^filtjEJtt-ft 
JHtttt(ctJt»W*# < LT^Oc >-Y Km 
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g leaser 7 7 ^f /<»b*ipj*c fcWJB»ifi^#Si- 

ot*l<48. *9i"haSa s 'hS< rt 

SI**- K^^»*^/hS < ttr>* *<<>'<y KSr«< 

[0 0 2 6 ] ifc. =TOtt»3t«Sap^*# < <CS 
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aw*»f«5fett0. 0 2dBT^5 fl 

[oo3i] *nimmm<o*7> has pgh 
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[0 0 3 2] ^ol-> |7|OTLfciiil;^^, =>T 
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V>. 1 5 /i m^Zxo ir 3tOEa DC it)^§l< ffiffl^rfe 

n#icaLfc^«£d s *>5. i^7r -r^<t 

jo, ft«f«*fc*— K7-f— ^KSli. 37^gi:* 
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[0034] *nmmm(n*7> us pgc^^ 

tfcot, m^ftm^X^XWcfeZtiZAK *t^^ 

l-10 0mmW, £ib(C£f£ L<f45mm£l~F<t£ 10 

[0 0 3 5] £7t, 2=7 v KO*«aJBO^ffili:, :o 
1 5 0 0-1 6 0 0 nm, »i L<lil 5 5 0 nm) ^) 20 

^zS^e— Kco^e— K7-r-^ Kg<o l . 5fSJ£A±T-fc3 

i^gli 6 0 m m«TT*fcS t i ftSSilf4 
^u-f>fV ^JKfifcWte RH» £ ix 5 »*R*0> # £ » flX 

jB«f*oa{t3ft S3 F*9— irttsa-fr^fca- 
VADS, MCVDft, PCVDSi^O^^&C 

7>hSSPGIl, aiSft^KS*^* hyUCio^T, 
a>Lfc#HllC't¥oT^5> hS!S PGSr»«-LT»ffi~f 
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[0 0 3 7] 2. w,2(ommwM 

[0 0 3 8] 2-1. *V^«*flf«Sr»Sfc»Oftf* : 

Ka*^Jttaw^$«+ntf, -raw 

£<a*;7 7^'<&ffl^T»*<7)*#^;*7 V hSlS PG 

{2 0 £9 fc*#rtlxtfJ:<, (S*.llfW»2 0nm 
/c mJ^T, L< 14 0. 2 — 10 nm/c m^-f 

t ^-y^ 2 0 n m/ c mOi^li, ^ l^— T W 
y^7mmt\ C-Band. E r jJSJP* 7 7 4 '< 

[0 0 3 9 ] *jtlt»flB««-*5^ % Ttt, B 1 (C^LTtlS: 
1 5 m m x ^ 7 5/ KcO^Sfl 6 2. 5 m mT-^^o * 

fcs ^r, sue, ^2^Dii^-rix i b ; &i?^^^^ 

««4imiE*10||Jt*tt«i:lRl*T2fe5. ^^5. IS 1^0 

w&^zm^mtt (2) ic«5ft«=«r»a-rn 
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SB2«D£3te«8*i:1"5wi:'b-C#SU ?5yKt 
[0 0 4 0] ****«HK1*5^-Cfi, 

mwifc, eat, io 

58JS»««*-*5i^T, ^73/ KK:tt#«5fcJB* 2I«± 

©3 a : 4 — 1 0 ju m 

®IE&<bJI]&3&V : 1 . 7-2. 3 

©y y v K fc:*H" 5 <&tt»#JS53pP : 

0-0. 3 

j£*fll 5 5 0 nm fc Lfc e TT^TOf+^&Wc: 
fc^T, 12 2 4(C^Lfc^l^— X-f V^SB409ffiS#r^ 
»3OB*f*X<t*(4 0. 0 0 1 , ^u-— r-<^^S 
(^u— r-f v^8B4<o*$) lilmmtfcS, 
[0 0 4 2 ] *1\ 037^8a . ©jE*ftJB«» 30 

lei, hSile Sr0g^fe»>«ri:*t < ItPt, 

E*Me— K (tgitLPO l^e-K) ^<o«-frK:J:3Bi8 
«jtetf«/J^« (ii#tt0 — 0. OldBgg) fc45* 

1. 5-81, ffSL<lil. 5-6gtfc5c 
[0 0 4 3] o^f, rcD®=3TO^S a % ©lEStftJi 
«v, ©^ y rx K05jtaS«JB^S*-i"S3T^ffi»jtiS 40 

Kcol P 0 X^e- KSMsit/LP l X^e- KW^^SS^ 
£>«lc, L P 0 X*- KUtiit/L P 1 X*- K8^© 

/ TLf:^77tfcoo ISf*) IUP0X^-K (LP 
OK L P 0 2 - ■) % OiiL P 1X^-K (L P 1 K 

lp i2. --■) (xttraso t-fco- ^-r^o 50 
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K^tlfte** O-fWO'KHFW lis ^-f>^KO 
**R*«*c5Ux6LP l 1*-Kfc, «ite*s»'h^* 

[0 0 4 4] Sfefc. ~Oj|»fl«*itt**tt*:. ^ 

co^'U— >?mM& 5 3 0 nm-C> T"** 5 
0. 3 5 n m/mmC0^{4c0^7 V MS PG^SifiH* 
S:flF«Lfe»-&^«-&igt*i:aifl«ife«-. FT*) 

JH-SCtfcJ: 9, ^^-T5 0 tit, Hl0fc«Lfc 
S4iM-Siiffl^PM^Lt^77jr*ft5 0 * 

[0 0 4 5] ^itH^ ®=7^ga, (DjESMfcJS 

hSSPG[:o^tffi\ ^>f y/<y KS^ (nm) £r 
*:ti?ti&tbZ>o Ull (a), (§111 (b) , 112 
(a),Hl2 (bill JE»ftJI«L*vri»C, ffl» 

[0046] :n^^77j: «9, ^-t— tr-/^o 

77>hSS P GK^^Tf*. WO KfiMStf 3 ?' 

ro«»*«St***:*<ft6i:*:#<*0- *fc* 
f® ifi] (i 3 r tf> $ ^ if SB* I- ta -5 w <k rt> t>rt> 

p'WWOK* 

[ 0 0 4 7 ] ^7^, ^tl?)^^77i:!3, ^-f K 
rt , ^ T co 1 3E«WkJB tRfflt^s: 
t«Bt?t6. 37^g^*<45i 
>^fy/<y K«t*< * 9 , ]E«{bJBiK*^h$ < 45i 

Bi:37ow*)^l jE^kJliSSc^/J^^ts ^ 

T — $ 7 y K*kffl»f*fti^J^S < 4ot, IB«C*^/£ 
^5«rS]^fe5o ^7yhSs PGIC^V^-Cli, ^T-< 

es« ^ 5 ^ h ft* a < t bRit*- K^oa* 

Op 

[0 0 4 8 ] Lfc**oT, Ull (a) -H 1 2 (b) 



. A 
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T't6^7>bS!SPGcD^'Y KtHMSESt 1 0 n m 

POBMUtt, Suffix (2) (cT3l£ix5o 
[0 0 4 9] wOBB«Sr«fc-r««c=iT^a, E»fl: 

> KSis PG^»b*xa. <c*3. ffriss; (2) te** 

ftJSS: * P O^ffiSSH 0 J£A T * K S . 

tt»**WPtt*oi: u = 7fctt*«3:ttOK--'< 
yh^»l^«tt5 e iWKa; (2) £«£-T5 

- tic i-g . *7-</u^*:f^j*-r z>^k<r>WL%\ a saw** 

[0 0 5 0 ] 2~2. igigii^ (^woK^iBa) 
*** <-rafc**f* : yty^^^t Ltd a 

b*^ N ^<b"Cfc5o ^i'— ^-r >^«©BW*2E<b*«: 

ME{b»i*i. oxio-m 0X1 
0xi0" 3 -C'fc5o -r /h£v^Blfr»2E 

*$if*B*r*£ft:*i:tt* Wili3xio- 3 ^T, #* 
L<(*5. 0Xl0 M -2. OXlO^^o 

[0 0 5 1 ] @i oic^wo KcotRifetr— 

< * 5*f*i-ov^T«MLfc. a»« 
z. n e> ^ 7 7 <o * << > K*>a* f - * <o«$hi % 

[0 0 5 2] KDftle:, ^^h^SSrSAJMiffl^t 
U 0a7O*8a . ©aEJtfbJlK&V, KC0 

ja*-fr*>**rS-(b**fc#^5 ^ hS!SPGi:oPTft 
t\ ^ w<>- K^ffl^t tt --^(OcSiaco|fl5->ffi5r. Sett 
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3E«MbH«tfkV=l. 9, 
37(?)Ma = 8 m m, 
^70*§*t7t®S^P = 0 

[0 0 5 31 H13 (a),Bl3 (b) ,BH 
(a) N 114 (b) It jEJftfWttBcV^irlC* ffl*t 

[0 0 5 4] cixfc^^7 7J:f5, a^MKtt«»*«« 

»W*i<45fcWfc5. *fc. 8I«HHlijE»'fb« 
5 0 wJxii, Ea<bJSiK»c^^S^i:, ^iS^e- K^, 

[0055] Kfflpr*-e*>o, a»oS»affca s 

lf.L, ^7>haSPGOa»IJ:15tt±it5o - 

a*«rai*"c**fc*- pn:a*^*7-f ^^Srf^fijci" 
^v^iaa^^iffi^^^^^^^*^^*^^ 

(3) Sr*ai-5 4:»*Lv\ tt*s, rnlfd^ (3) f\ 
tl ^Ttigg: « P <r>m (itSaS ^i 5 0 KlTifc <C o t§ 

'[0 0 5 6] mtt (2) . Btif^ (3) com* 

(a) ttWIIBa (2) % (3) OB*t*SL4 

ta»f7t@S^p = o. 2 

jES(bJ5«»V=2. 3 
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^7(^Ma = 5 n m 

in i 5 ( b ) figufe^: ( 2 ) , s: ( 3 ) owifi&ritE.i' 

tt*t*«X»P = 0. 1 
SE«YtJBtt*V=l. 7 
□ TO^Sa = 5 m m 

[ 0 0 5 7] B15 ( a ) Ltz&S:*^? hMZlS 

5o ^<73t°-^O^igtte2 9 nm, >^y/<>K^ 
ttlii3SST?fc9, lhlc#ltHl5 
(b) Id^LfcStfi*^ h/Mc*5V*Ttt, 1^ K'<> 

[0 0 5 8] 2-3. =f— ^ h^— K^t"-^€rfflJ»J-f 
Ztmb<D2kW : ^7>hS!SPGIj:, JHi£4£*K. 

Mi*'J j , *s&Ki$ix5. H l 6 ti=r-* h^- Kco t e 20 

fco-C*>S. =r-* h*— Kifi, »j6 j e-Kt«-&-r 

[ 0 0 5 9 ] =T-* h*— K<OtT— ^tt, K<*r 
i£»:<D* 7 ^ K^e— K"C*>5 LP 1 1 Kt <D3£-g*CD 

t#oS-&IC«ttS, 117 (a) , 117 (b) , 30 
§18 (a) % MIS (b) ±x£<£>2-l, 2-2 

GK*5^t\ LP1 1 ^e— F~-(n'n£^m%L<n. te<7)^- 

h^-- K(Ot°-^7)5^^(c< < 45„ 40 

[0 0 6 0] wtifco^^J: 9 . a-fr36*tt:ttjEa<k 

3ettJta s /h3<40. * h*- Kro^-^mL 

L P 1 1*— KcQ«##ffias = TttiaT*&<49* LP 
1 1 *~ K<0S##*£*K*-- K<0«#$M5i:G>*tt 
y^^</^f:ftT'fco„ Hi 9 (a) li^T^i 
a # 8 n nu iEaikSiSiBc^ 1 . 7 <&»£\ H 1 9 
(b) fiaTcDftga #8 /i m, jE«iLJSS6*W< 2 . 3 
cOig^cOL Pll*- K^agSt^- K4>m## r fi£^L 50 
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[0 0 6 1 ] = — * h*— K^f— ** s »ifRS 

Hi4b4v^6Bt Lt\ S-g-teftttSrO. 2WTt^l 

[ 0 0 6 2 ] IO*tt^8ISt5l:tts aT(0«*fjfe« 
^f25t (4) SrSSJS-r5t»S L^o 4*5. W 
(4) <t\ »#jt«S*P^*ttttH* s 0«T*fc 
M:tftttc4S»S\ *a*t*«a*tt*ni: U ="7lctt 

[0 0 6 3] 120 (a) It SSIESt ( 4 ) *mtz £ 4 
i\ UJLT*C*LfcftW=-C^9^ his PGfc**Lfca 

jE»{kffl«*V=2. 3, 
3 7(7)Ma = 7 m nu 
=tTCOtg^SS^P = 0. 15 

[0064] i20 (b) fi, iKilSse (4) tSSJE-f 
5, WTtOT Lfc^ttt^ 7 y hi S P G Lt§ 

iEl«ftSV=l. 7, 

= a = 7 ^ m, 

3T<7)W»3tl8S*P = 0 / 1 

~ti(b(D?7 7$:tic&-rz>k* StJffi^: (4) ^rr^fci-r 

[0 0 6 5 ] 4*5, !B2W**»««llC*5l^-C, ^ftb 
2 - 1 — 2 - 3 UlTrLfc 30<D^ftli, lOi^Jb^fcL 

[0 0 6 6 ] 2-4. i^-f hv<> K^SffetT— ^SrWiS'] 
t-5f:^o^# : ±^SBi <^HH6?gJi«»J«-*J^"ClftW 
Lfc^tC, jt^w LTfi, MW^Ktf-f K 

49, »*LV^ U:^ot, r*-Y K'<>K<0«5fcfcT 

-CfcStf, *3tlft»ffi««-*3^Trt, ^'u-^^y^Jl 

[0 0 6 7 ] §21 (a) , B21 ( b ) . B 2 2 
(a) , 122 (b) II. _h*ScD2- 1-2-3 4 Pl« 

(7), dB**U>S:iSi8tll*tt WK/^F/^^ 



(14) 
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[0 0 6 8] zh,b<r>c'yy «fc 9 . 1M K/ > 

«3fc£0. 1 «Tt -f o fcat>(C*2\ aT<E>tl*f5te<&^ 

J: 0. J: 9lC«**7-f /u^1W4«) 
KW-fi ttSi^^^^S. **:« E 

[0 0 6 9] 123 (a) fi, tiTI-^ 7 
jE*^tH»»V=l. 7, 

= T04f4!a = 7 ti rru 20 
3T<7>tl*j-ft®§:^P = 0. 0 0 

1112 3 (b) (4, EJlTI^L^f^^yMSPG 

E*ftJUS»V=l. 7. 
3 T <D?h'& a = 7 m m, 
^7«*K^P = 0. 2 5 

£>5 0 ft*5. :©ftftlt (MER (2) - (4) CD? 30 

'>4<ktio«riflLfc±t, wa-r^tfcco-c 

[0 0 7 0] 2-5. ^ft&Oft^ttKo^T : £ 

5*7 7-f^*lf»*lt Rfil 5 5 0 nmi:^ 
T, Eg6 OmnKOttl-C 1 d B/m«TT'fc5 t» 
SLV\ Sbtdli, I§4 0mmO*Sft*0. 1 d B 
/mWT ($e>»d»4L<«i0. OldB/mlSIT) "C 

0 0 - 1 6 0 0 n rru ^L<(il 5 5 0 nm) Id&tt 

o-^e— K7-f-/v KSfi 15m maTtfcotffi U 
v\, i5/im«::i5i*^i::M s a<i^ »* 

7)^t<4oti6, ll/HKfiLfti^S'&tffco- S^, 
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[ 0 0 7 1] ^7-; K 

hSlS P GRIMMS* 1 5 0 0-160 

0nmJliUlil 5 5 0 nm) (C:foit K 

5 Wft jtaSS S O ^ U' — ^ -r ^ ^ SB * s JKfilt * * v % fc 

5o Sfc* ::<D*f4=«:«aUfc±"C\ * 7 y KOjfclRS: 
l^Mli 6 0 ju mtl Tt'fc 5 * U^o jtt«SJltt 

i-5ttitoa**>6fc», si"*"*** 

3t7 7 /^ll^b*?rffiit L ti^C, * o BH *t B 

[ 0 0 7 2 ] /U-f^^rtl^lOOmm-CfcS 
ta*U\ lmm*It'li, «i-«TTiH!4aiia* 
^q#bn^^/^^o' ; ei^7!l^0.^#^^^^^^ 100mm£: 

[0 0 7 3] Sf:, Ktt#J8SJB«r«*.T:^ft 

tz&b<D h-'<^ h<Dmmt£t*<D2ki*t^\,^xtemi& 

0iHC*5U^-C, ^yvhSs PGtCfflV^5t7T-<^«, 
VAD$, MCVDfc PCVDS4if^»©*W- 

[0 0 7 4 ] ft*5, 3E«{m«M*Vi:ffl»** h^^® 
[*1 o] 



•(5) 



x cliSf^*-> h^7^ft. Vcf* 2. 4048 

^^ril. CTxIil 5 0 0~1 6 0 0 nm, #3 L < 14 
1 5 5 0 nmT-ifoOo Lfci^T, £Ja{fcJ5l««V<0* 
4'i'*-Bnte5t (5) (cftAUTA c©I**fto!il- 
4";. E&fcJlStS&VKlTl^-C. 1 c tlv^t*««» 

s pen* v b^-7g£ft(4, ffiSSi^ cfii/i< . n'afi 
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h xJ"7iSSli J I S C 6 8 2 508. 2. 3T'S»6 ^Otz^. tf E r fiSJD*7 r -Y > **W 

[ 0 0 7 5] ±jebfc*IUHC«WN % Buf£5*; (2) -/U«r*jjii-*ttf , ErSlD*7 7^^»«0 

- (4) W'><c<ttt>to(0*# (#*L<(i2o« *J»fcJ:9»*J:<*MfcL"C, WlWitW^StSC 

PGSrJMfU hMS PGSrSaiti-nii, BfHO) jtiiff v^x^Ol&n ^ Mb£l<5 w £ &X*$ 

5o [0 0 7 9] *j»^«fM*£-3*2FftSE r «tt 

[0 0 7 6 ] 3. > US PGOffl^lCO^t : 10 *7 7^<l|*i«)ft*f «tt 1 0 nm-4 5 n mt* 

1 7^^^2O^^^0 r 'J^^7> hSlS PGI1 5, ^ U-r > ^"Iffl^-tcO^ 7 > h I S P 

SfflWWfcSlCjgfllU SK*tii|iISi:fiJ^{b§iSrfiffi ^fiCQS«T\ 2 0nra/cmKWff*U\ ifc, 

StLTtt, ZSS 1 5 5 0 n mMiacO^f KlfttCfiO. 2 nm/cmHJifJfeSt^L^, ^ 

LT^5J6E r JSJflJt 7 r -Y '<2rJB V^fc E r S«7 7 20 ^/«C3feti*S§5^ — i»* tf>7tj§ff 7" -MClg 

[0 0 7 7 ] fc*5, ft*. d^^**J»*fb»(cii*«)BI Srffli^TfiffiHi, K«*«eiSftifSrmMc*5V^r, C 

it&tZtiZo tLX. ErW7 7^<«i:: [0 0 8 0] 

©«tt*UHMffl:»J:*sia**t>S*Lr, *7 7 ^^*« »±R«LfcJ:5i:, tetter 

[0 0 7 8] t>to<Ofii)JI/l/-f^>'n'» flit^7^hSSPG, =f—* h*— KOfcT— *«rffi 

a*>. WIMMfc8tf>«*;*'<* h/Hc*5v^-ctt, »v«= i^io: H^^7> his PG^t^: <t 

Oo Lfc^oT, ^^r^^<ii*I8^^^--^^igigiL # # 5 fc. #> , E r g&DOjfe:? 7 -Y if <?MI* ^ 

fc3fctf>iKft*^* h/HCfe^Ttt. Ig^cotg^t: 0 -^^ 3t7^^<O3t^4*ttc0iBfi^ffli^r 3. 

»a**sffaE-r6. rco«/«e3t7 7-r^<iS*i8«=e [in f77Y/^itff?ya77^/^wi 

v^-yu£^$u ^s^s a:yjtc«aLfcfte«eiSffl s * :/ n 7 7 -y /u*>k: tt&f* l 7t 7 ^ -c & * e 

fi*fS-Sr«:S«i-S5ISfl5^St , i'e>ix^to-efc5. 3t 40 [0 3] 113 (a) , 13 (b) «i % 3K 1 OjlfiJSffi 

S^-yUtt, wti6iSflr«i:Sflr»to4C* M(C«5 = T OfS*f3fe®g^<!: > -Y Kff«i©H 

-tix-ejxrai:ifi*iff«{c#fturv^ [14] bu (a) , H4 (b) it, miommm 

8t5o -tr^T\ «t*(i, Tt^r-Y^^^^^^--^ Kffl^JttWBII^^^Lfc^^^Tifooo 

ai^WkSSrWlALT, SfALfcW [15] 15 (a) , II 5 (b) rt % ffi 1 0>Xtt«fB 

4otl/^: 0 L/^^L, *5SW0^7^ KSS PGIi, L 50 a 7" cOS»3tflSg* 1 1^-Y K^O K/^ -Y V'O 



(16) 
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K»5fcJt £ OBB»«r* L/c ^ 7 7 "Cfc 5 . 
[[2 6 ] K/<v K 5* 5 y K-=e- KO« 

[B7] mi(ommmm<o^y^ hss pc^^tt 
[is] jr 1 o%mmM<D* ? > h s s p g coigi© 

[19] *2 03!*»IW^?V hfflS PGIC*5^ 

x, m^mmmt^^(orm^nw-Ltz^^^^L 

[§10] JB2 0Klt»tt««cia»t5K*-aiiaife 
[Ill] 11 1 (a), [111 (b) liS2(?)Ila 

« <o m &<o - m * u fc ^ 9 ^ -e *> © . 

[El 2] II 2 (a) , Bl 2 (b) (i^2 60^ft 
[113] 013 (a) , 013 (b) li$2^ 

[Ull 4] Hl4(a),Bl4(b) fiB 2 00 

-#'J£^ L/-:/7 7t*fcoo 

[Ell 5] il5 (a) , 115 (b) 2 <7}?lKl 
TKfigfl] tdob^X s ^T<D&M;- gig tl* <?> BUt* O — 0*1 £ 

[116] =r— * h^e— K^t°— 
his P G^iSI^^^ hA'0Difl£:*Lfc£ r 7"C*>5. 
[117] 117 (a) » 817 (b) lifg 2 CO^ffii 

«fc*Lfc^7 7tt>5. 
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[g]18] 018(a), 018(b) tt3S2tf>3IJS 

W^L/;^77t'fo5o 
[[Hi 9] B19 (a) , 119 (a) It LP11 

[120] 120 (a) , 1120 (b) ft %2<D% 

kfcfc L ta 1/ S:* Lfc/7 7tfc5. 
[02 1] B21 (a),B21 (b)ll*2^ 

[022] 02 2 (a) , 02 2 (b) ft |g2<7}^ 
J6*ffi«(w*5l^-C, 37^g-t^ hVOK/^W> 

[02 3] 02 3 (a) % 02 3 (b) ft ^2<73H 

$ i^J£-g^tf'J £r L ^ 7 7 "Cfo Oo 
[02 4] *7>- his PG^tSSO- #iJ£^L/t# 

ttWBi-e*)*. 

20 [0 25] 125 (a) , 025 (b) It ^7>F 

fiJg&^ikZ&tzt %<n*? y his PGo&ft;*^ 

[02 6] 02 6 (a) . 02 6 (b) it ^7Vh 
ftJg.%^it£ J &tzt*<D* z 7> his PGWigg^^^ 
h/KD — M3r?F Lfc^77"C'fc5, 
[02 7] -^<0^y^ hlS PG^Stfi*'** hA- 
©-«fc*Lfc^7 7tfc5, 
[02 8] K'<V b'b/'f Ka*#SEi"S* 

7>hlS P G tf>igfi*^:? h/uo-W**Lfc^7 7 
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[01] 



[02] 




°a/2 5 a/2 

^?i'/^Sr (urn) 



62.5 




1525 1530 1535 1540 1545 J 1550 

Cnm] Go* ytttK 
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[El 1 3] 



[Hi 4] 



V=1.7 
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(b) 
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